Integrity of D Luminosity Measurement
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e Measurement principle
e Absolute value

e Halo dependence

e Time dependence

e Luminosity dependence
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Measurement Principle
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Absolute Value

Absolute value is determined p__mm Cal E in zero-bias data . wﬂmm_mm
by et 011~ + Zcand
L s 25GeV jet
Ocff =€X AXo 0.08 :&m scatters
o : measured by E811, CDF s %M
(same numbers used by m ﬁ.., _w
D@ and CDF) E r
A : determined using MC pﬁul =5
(same MC used by 03 y a i L er _
D@ and CDF) log {cell energy sum), (GeV)

¢ : determined using zero Absolute value determined to +6.5%

bias data and calorimeter
largest contributions to error correlated

with CDF

information
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Overlapping inelastic
collisions and beam halo are

recorded as beam halo

events

probability of an inelastic
collision independent of

upstream beam interactions.

N(inelastic) /N(total) =
N(inelastic + halo)/N(halo)

1 x 103! : ~ no correction
531 . ~ 5 — 6% correction

correction verified by counting primary
vertices in halo data sample.
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Time Dependence

verify stability with
time using trigger

cross-sections
1, 125 GeV jets, di-EM

no indication of time
dependence over entire
Run II lifetime
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Forward muon 'cross section':

Tl = Nibg/ Lum |

54

5.2

4.8

Gliwg (Microbarn)
!

¥2Indf14.26/8

_____________ e SDECTALIHOR FURAS....... ..o

BB e
A
— : 31 Mar 04

4.2 ||....Um_o ............ 4.0ct 0229 cﬂ,_ﬁuu :EB:»E& .27.Aug 03 31 Dec 031, z_u:z .25.May.04. .

4 nl...WmnoL..o_.m 13.05.00. .. a 06, E.:,u.m.nm ....................... z,ua.uu .......................
38 ._._._numn ....... :::EEE,.m,.\............................M ............................... o]

3.6 o R o oo 10?
1600 1700 1800 1900
Run number
DO Preliminary forward muon ’cross section’: o =NE . /Lum -

~ ST T T T 7
m | —
5 C ]
S g . — [ ST
m R e . - = TAB7¥0.017 ]
E r , .
T . T —
s °E ]
3= - —
o) L _
] S ]

. OO OSSOSO OO STOOS OSSOSO SO SOOI SO —
RIS SN IS S -

ol " TIx10%°

0 20 40 60 80 100

Thu Jun 24 17:47:13 2004 _l cm W.H

BD/CDF/D@® Lum Meeting, 7/13/2004



Luminosity Dependence

Two ways to perform overall check of luminosity dependence:
Trigger cross-sections

Measure luminosity independent of the luminosity detector by counting
primary vertices using the silicon and fiber trackers.
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Luminosity Dependence

Tracker Luminosity vs LM Luminosity %2/ ndf 2311/ 21
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No indication of saturation or nonlinearity up to ~ 7 x 103!
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Conclusions

e We are determining the absolute luminosity delivered to D@ with
+6.5% accuracy.

— good agreement between CDF /D@ /Theory W — ev, Z — eTe™

Cross-sections.

e We have demonstrated the stability of the luminosity measurement

as a function of
— Halo, luminosity, time.

e These studies will continue throughout Run II.

Brendan Casey BD/CDF/D® Lum Meeting, 7/13/2004 8



